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DETAILED ACTION 

Allowable Subject Matter 

1. The indicated allowability of claim 23 is withdrawn in view of the newly discovered 
reference(s) to Li et al. (US 6470092). Rejections based on the newly cited reference(s) follow. 

Claim Objections 

2. Claims 7, 10, 13-15, 17-22, 24, 25, 27, and 33 are objected to because of the following 
informalities, which appear to be minor draft errors including grammatical and/or lack of 
antecedent basis problems. 

In the following format (location of objection; suggestion for correction), the following 
correction(s) may obviate the objection(s): (claim 7, line 6, "fraction of the distance"; replacing 
"distance" with -original distance value-), (claim 10, line 6, "fraction of the distance"; 
replacing "distance" with -original distance value-), (claim 13, line 10, "the program code"; 
inserting -code- after "program" in line 3 of claim 13 and inserting -code- after "program" in 
line 5 of claim 13), (claim 14, line 2, "the program code"; making the above changes in claim 
13), (claim 17, line 2, "the program code"; making the above changes in claim 13), (claim 18, 
line 2, "the program code"; making the above changes in claim 13), (claim 19, line 2, "the 
program code"; making the above changes in claim 13), (claim 20, line 2, "the program code"; 
making the above changes in claim 13), (claim 20, line 6, "of the distance"; replacing "distance" 
with -original distance value—), (claim 22, line 2, "the program code"; making the above 
changes in claim 13), (claim 24, line 1, "The system"; replacing "system" with -product-), 
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(claim 25, line 1, "The system"; replacing "system" with -product-), (claim 27, line 1, "The 
system"; replacing "system" with -product-), and (claim 33, line 11, "the distance from the 
location"; replacing "distance" with -original distance value-). 

Claims 14, 15, and 17-22 are objected to by virtue of their dependency. For purposes of 
examination, the claims have been treated as such. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 7 and 18 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§ 2172.01. The omitted steps are with regards to steps for a second plurality of rays. 

Claims 7 and 18 recite steps for a third plurality of rays. Claims 1 and 13, from which 
claims 7 and 18 respectively depend, recite steps for a first plurality of rays. However, there are 
no steps for a second plurality of rays. Since it is not clear as to how one can have steps for a 
third plurality of rays when there are no steps for a second plurality of rays, the claims are 
rejected for being incomplete. 

4. Claims 8 and 19 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§ 2172.01 . The omitted steps are with regards to steps for a second and third plurality of rays. 



# 
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Claims 8 and 19 recite steps for a fourth plurality of rays. Claims 1 and 13, from which 
claims 8 and 19 respectively depend, recite steps for a first plurality of rays. However, there are 
no steps for a second and third plurality of rays. Since it is not clear as to how one can have 
steps for a fourth plurality of rays when there are no steps for a second and third plurality of rays, 
the claims are rejected for being incomplete. 

5. Claims 9 and 20 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§ 2172.01. The omitted steps are with regards to steps for a second, third, and fourth plurality of 
rays. 

Claims 9 and 20 recite steps for a fifth plurality of rays. Claims 1 and 13, from which 
claim 9 and 20 depend, recite steps for a first plurality of rays. However, there are no steps for a 
second, third, and fourth plurality of rays. Since it is not clear as to how one can have steps for a 
fifth plurality of rays when there are no steps for a second, third, and fourth plurality of rays, the 
claims are rejected for being incomplete. 

6. Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§2172.01. The omitted steps are with regards to steps for a second, third, fourth, and fifth 
plurality of rays. 

Claim 10 recites steps for a sixth plurality of rays. Claim 1, from which claim 10 
depends, recites steps for a first plurality of rays. However, there are no steps for a second, third, 
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fourth, and fifth plurality of rays. Since it is not clear as to how one can have steps for a sixth 
plurality of rays when there are no steps for a second, third, fourth, and fifth plurality of rays, the 
claim is rejected for being incomplete. 

7. Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

35 U.S.C. 112, sixth paragraph states that a claim limitation expressed in means-plus- 
function language "shall be construed to cover the corresponding structure... described in the 
specification and equivalents thereof." "If one employs means plus function language in a claim, 
one must set forth in the specification an adequate disclosure showing what is meant by that 
language. However, in this application, there is no corresponding structure (or material or acts) 
of a means (or step)-plus-function limitation disclosed in the specification itself in a way that one 
skilled in the art would understand what structure (or material or acts) would perform the recited 
function. Since Applicant fails to set forth an adequate disclosure, the applicant has in effect 
failed to particularly point out and distinctly claim the invention as required by the second 
paragraph of section 1 12." See MPEP 2181(11). 

8. Claim 33 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 

the invention. 

Claim 33 recites the following: 
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"processing the gradient to detect a protrusion in the medical image, wherein the gradient 
is processed by: 

projecting a plurality of rays from a location comprising an original distance value in the 
distance mapped image; 

determining a distance value for each of the plurality of rays that is a fraction of the 
distance from the location; 

calculating a first sphere-based response of the plurality of rays; and 

detecting the protrusion using the first sphere-based response; or 

calculating a second sphere-based response of the plurality of rays; 

calculating a gray-level difference of the distance mapped medical image; and 

detecting the protrusion using the gray-level difference; or 

determining a distance value for each of the plurality of rays that has a supplementary ray 
that has a distance value less than the original distance value; 

calculating a hemisphere-based response of the plurality of rays; and 

detecting the protrusion using the hemisphere-based response." 
However, it is not clear as to what the scope of the claim is. In other words, it is not clear as to 
what the alternatives are. 

Are the alternatives as follows: 

processing the gradient to detect a protrusion in the medical image, wherein the gradient 
is processed by: 

projecting a plurality of rays from a location comprising an original distance value in the 
distance mapped image; 
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(determining a distance value for each of the plurality of rays that is a fraction of the 
original distance value from the location; 

calculating a first sphere-based response of the plurality of rays; and 
detecting the protrusion using the first sphere-based response;) or 

(calculating a second sphere-based response of the plurality of rays; 
calculating a gray-level difference of the distance mapped medical image; and 
detecting the protrusion using the gray-level difference;) or 

(determining a distance value for each of the plurality of rays that has a supplementary 
ray that has a distance value less than the original distance value; 

calculating a hemisphere-based response of the plurality of rays; and 
detecting the protrusion using the hemisphere-based response)? 



Or perhaps, the alternatives as follows: 

processing the gradient to detect a protrusion in the medical image, wherein the gradient 
is processed by: 

projecting a plurality of rays from a location comprising an original distance value in the 
distance mapped image; 

determining a distance value for each of the plurality of rays that is a fraction of the 

distance from the location; 

(calculating a first sphere-based response of the plurality of rays; and 
detecting the protrusion using the first sphere-based response;) or 

(calculating a second sphere-based response of the plurality of rays; 
calculating a gray-level difference of the distance mapped medical image; and 
detecting the protrusion using the gray-level difference;) or 

(determining a distance value for each of the plurality of rays that has a supplementary 
ray that has a distance value less than the original distance value; 

calculating a hemisphere-based response of the plurality of rays; and 
detecting the protrusion using the hemisphere-based response). 
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Since the claim is not clear as to what the alternatives are, the claim has been rejected for being 
indefinite. 

9. Claim 33 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See MPEP 
§2172.01. The omitted steps are with regards to steps for a first sphere-based response before 
the steps for a second sphere-based response. 

Claim 33 recites steps as an alternative for a second sphere-based response. However, 
since this is an alternative, there are no steps for a first plurality of rays in this alternative 
method. Since it is not clear as to how one can have steps for a second sphere-based response 
when there are no steps for a first sphere-based response in this alternative method, the claim is 
rejected for being incomplete. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 23-25, 27, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bick et al (US 5452367) in view of Li et al. 
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11. Regarding claims 23 and 28, Bick et al. discloses a computer program product 
comprising a computer useable medium having computer program logic recorded thereon and a 
system with means for detecting a protrusion in a medical image (col. 1, lines 60-69), the 
computer program logic comprising: program code for segmenting a medical image (col. 6, lines 
3-5); program code for calculating a distance map of the medical image (col. 6, lines 5-7); 
program code for calculating a gradient of the distance mapped medical image (col. 6, lines 23- 
25); and program code for processing the gradient to detect a protrusion in the medical image 
(col. 6, lines 54-63). y 

However, Bick et al. fails to disclose program code and means for storing a list of one or 
more detected protrusions; and program code and means for filtering one or more false positives 
from the list, wherein one or more of the false positives is not one of a nodule, lesion, polyp, pre- 
cancerous growth, and cancerous growth. 

Li et al. teaches program code and means (abstract, lines 3-5) for storing a list of one or 
more detected protrusions (fig. 1, #30); and program code and means for filtering one or more 
false positives from the list, wherein one or more of the false positives is not one of a nodule, 
lesion, polyp, pre-cancerous growth, and cancerous growth (fig. 1, #70). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the product of Bick et al. with the filtering of Li et al., since one 
would have been motivated to make such a modification for reducing the number of false 
positives, wherein such false positives are a main difficulty in clinical applications (col. 1, line 
50 through col. 2, line 2) as shown by Li et al. 
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12. Regarding claim 24, Bick et al. further discloses program code for acquiring the medical 
image (col. 5, lines 63-67). 

13. Regarding claim 25, Bick et al. as modified above suggests a product as recited above. 
However, Bick et al. fails to disclose wherein the image is acquired by one of a computed 

tomographic (CT), helical CT, x-ray, positron emission tomographic, fluoroscopic, ultrasound, 
and magnetic resonance (MR) imaging technique. 

Li et al. teaches wherein the image is acquired by one of a computed tomographic (CT), 
helical CT, x-ray, positron emission tomographic, fluoroscopic, ultrasound, and magnetic 
resonance (MR) imaging technique (coi. 2, lines 44-63). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the product of Bick et al. with the image acquisition of Li et al., 
because of the following rationale. Since the Examiner finds that the prior art (i.e., Bick et al.) 
contained a product which differed from the claimed product by the substitution of some 
component with another component, and since the Examiner finds that the substituted 
components and their functions were known in the art (as shown by Li et al. (col. 2, lines 44- 
64)), the Examiner thus finds that one of ordinary skill in the art could have substituted one 
known component for another, and the results of the substitution would have been predictable. 
Therefore, such a claimed combination would have been obvious. Furthermore, one would have 
been motivated to make such a modification for reducing the number of false positives in those 
medical images (col. 1, line 50 through col. 2, line 2) as shown by Li et al. 
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14. Regarding claim 27, Li et al. further teaches wherein the protrusion is one of nodule, 
lesion, polyp, pre-cancerous group, and cancerous growth (fig. 1, #80). 

Allowable Subject Matter 

15. Claims 1-4, 6, 11, 12, and 32 are allowed. Claims 7-10 and 18-20 would be allowable if 
rewritten to overcome the rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this 
Office action and to include all of the limitations of the base claim and any intervening claims. 
Claims 13-15, 17, 21, and 22 would be allowable if amended to overcome the claim objections(s) 
set forth in this Office action. The following is a statement of reasons for the indication of 
allowable subject matter. 

16. Regarding claim 1, the prior art fails to disclose or fairly suggest a method for detecting a 
protrusion in a medical image, including wherein the gradient is processed by: projecting a first 
plurality of rays from a location in the distance mapped medical image; calculating a value for 
each of the first plurality of rays based on features of each of the first plurality of rays and the 
gradient of the distance mapped medical image; and summing and scaling the value of each of 
the first plurality of rays, in combination with all of the other limitations in the claim. Claims 2- 
4 and 6-12 contain allowable subject matter by virtue of their dependency. 

17. Regarding claim 13, the prior art fails to disclose or fairly suggest a system for detecting 
a protrusion in a medical image, including wherein when processing the gradient, the processor 
is operative with the program code to: project a first plurality of rays from a location in the 
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distance mapped medical image; calculate a value for each of the first plurality of rays based on 
features of each of the first plurality of rays and the gradient of the distance mapped medical 
image; and summing and scaling the value for each of the first plurality of rays, in combination 
with all of the other limitations in the claim. Claims 14, 15, and 17-22 contain allowable subject 
matter by virtue of their dependency. 

18. Regarding claim 32, the prior art fails to disclose or fairly suggest a method for detecting 
a protrusion in a medical image, including wherein the gradient is processed by: projecting a 
plurality of rays from a location comprising an original distance value in the distance mapped 
medical image; calculating an absolute value of a difference between a length of each of the 
plurality of rays and a distance value at an end of each of the plurality of rays, wherein the length 
of each of the plurality of rays is a fraction of the original distance value from the location; and 
dividing a sum of the absolute value by the total number of the plurality of rays, in combination 
with all of the other limitations in the claim. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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